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FAN SHROUD 

BACKGROUND OF THE INVENTION 

1. Technical Field. 

5 The present invention relates generally to the field of fan shrouds and more 

specifically to fan shrouds for use with building ventilation fans and having means 
for preventing air flow through the fan when the fan is off. 

2. Prior Art. 

Buildings often have ventilation systems for the exchange of air between 

10 the building and the outside. Some times such ventilation systems are more 
complex and are connected to the air handling or heating and air conditioning 
system of the building. Other times such ventilation systems are less complex 
and are merely for exhausting stale air from the building, for introducing fresh air 
into the building, or for basic temperature regulation by exhausting hot or cold air 

15 from the building as necessary. 

Various fan shutters, dampers, and closure panels exist. Examples of two 
of these are devices sold by Aerotech, Inc. of Mason, Michigan, US and by 
RollSeal, Inc. of Bremen, Alabama, US. The Aerotech, Inc. system is a series of 
horizontal louvers that remain closed in their resting position when the fan is off 

20 but are pulled open by the airflow when the fan is on. One disadvantage of this 
type of system is that dust builds up on the louvers, impeding their operation and 
airflow. The RollSeal, Inc. system is a shutter much like a window shade that rolls 
down when the fan is off and rolls up when the fan is on. One disadvantage of 
this type of system is that it has many more mechanical and electrical parts that 

25 can fail. 

The general use of automatically opening and/or closing louvers, vents, 
and doors in connection with fans or other forced air systems is well known. 
Following are several examples of weighted door systems, including the use of 
the weight of the door alone and/or the use of a counter weight to keep the door 
30 open or closed or string/pulley systems. 

US Patent No. 6533656 to Hertel discloses a counterweighted cover for an 
air handling system duct. This is a horizontal closure to fit over an overhead or 
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surface mounted duct vent. Forced air opens the cover, and when the forced air 
stops, the counterweight pivots the cover closed. US Patent No. 6203423 to Craw 
discloses a fairly typical structure for a vertical damper flap. This is a purely 
gravity driven flap that is opened by forced air and closes by gravity when the 
5 forced air flow stops. US Patent No. 6183359 to Klein discloses a fairly typical 
structure for a horizontal register flap. This is a purely gravity driven flap that is 
opened by forced air and closes by gravity when the forced air flow stops. 

US Patent No. 6061968 to Zimmerman discloses a hinged door assembly 
comprising a weight to keep the door opened and a string/pulley/motor system to 

10 close the door. When it is desired to open the door, the motor unwinds the string 
and the weight and the weight of the door opens the door. To close the door, the 
motor is reversed, winding the string. US Patent No. 5921862 to Ucciardi 
(Ucciardi '862) discloses a horizontally mounted door flap for use on the discharge 
opening of a fan. The forced air from the fan forces the door open and when the 

1 5 forced air flow stops, the weight of the door cause the door to gravity close. The 
door has a counterweight to make it easier for the door to remain open. 

US Patent No. 55671 14 to Wallace discloses a fairly typical structure for a 
counterweighted door for closing a downwardly oriented fan outlet. This is a 
purely gravity driven flap that is opened by forced air and closes by the weight of 

20 the counterweight when the forced air flow stops. US Patent No. 5195927 to 

Raisanen discloses an intake vent for a barn. The described advantages of this 
vent include its ability to be mounted on either side of a wall and a counterweight 
for keeping the vent closed. US Patent No. 4850265 to Raisanen discloses a 
cupola mounted air vent for a building having a structure for baffling rain. This 

25 device also has counterweights for keeping the vent closed. 

US Patent No. 4047328 to Kehi discloses a certain type of greenhouse. 
Part of the greenhouse structure includes a cooling system comprising a 
horizontally pivotable vent flap held closed by a string/pulley and counterweight. 
The vent flap is hinged at its bottom to the greenhouse wall and opens from the 

30 top when the air pressure in the greenhouse is greater than outside. The string is 
attached to the top of the vent and is weighted to keep the vent closed. US Patent 
No. 3631790 to Olsen discloses an automatically closing louver. The louver has a 
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horizontally mounted hinge and sits downstream of the air flow. The air flow 
opens the louver and when the air flow stops, the weight of the louver causes it to 
close. US Patent No. 3363531 to Kohlmeyer discloses a vent for an animal house 
comprising a closure flap operated by a string/pulley device. Pulling the string 
cause the flap to rotate open or closed. 

US Patent No. 2823600 to Cole discloses a vent for use in an air 
conditioning system. The system comprises dampers that open and close 
depending on whether a fan is on or off. When the fan is on. the pull of the air 
opens the dampers. US Patent No. 2502736 to Marcoe discloses a horizontally 
hinged intake vent with a counterweighted damper plate. Air pressure causes the 
vent to open and when the air pressure equilibrates, the counterweight causes the 
vent to close. US Patent No. 218596 to Taber discloses possibly the original 
counterweighted damper patent. This is a horizontally hinged damper that opens 
inwardly to a duct when the air pressure within the duct is lower than the air 
pressure outside of the duct, and is for use in a stovepipe. A counterweight 
closes the vent when the air pressure equilibrates. 

Animal houses, such as chicken houses (500' long buildings where 
chickens are raised) must have such exhaust ventilation. Large fans typically are 
mounted on one end of the chicken house to pull air out of the chicken house 
(note that the air generally is pulled out of the house and not blown into the 
house). When the fans are on, there must be as unimpeded an airflow through 
the fan as possible to allow for both better ventilation and better fan efficiency. 
When the fans are off, it is preferable to prevent air from escaping from the 
chicken house and/or air entering the chicken house through the fan box. This is 
especially true in the summer and winter to prevent the chicken houses from 
becoming too hot (summer) or too cold (winter) and to prevent excessive cooling 
or heating costs for this reason. 

Fan shutters can be valuable in lowering heating and cooling cosls and in 
providing for a better environment for the inhabitants of the building. Various 
articles have been written on the value of fan shutters in general and of clean 
shutters in particular. Poultry Housing Tips, The University of Georgia 
Cooperative Extension Service. March 1993; Tests Show Fan Shutter Air Leakage 
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Causes Cold Weather Problems, Alabama Cooperative Extension System; Value 
Of Clean Shutters Proven In Laboratory Test, Alabama Cooperative Extension 
System; and Reduction Of Poultry Ventilation Fan Output Due To Shutters, 
Agricultural Research Service, June 1996. 

Notwithstanding the prior art, there is need for a mechanically simple and 
relatively low cost fan shroud that is not easily fouled. It is this need and others 
that the present invention is directed. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is a housing that fits over the fan on the interior of a 
building. The back of the housing is completely open to fit over the fan and will 
not impede or impair the operation of the fan. The front of the housing has two 
freely swinging doors that open and close when the fan is turned on and off, 
respectively. 

The housing structure comprises one or more devices to keep the doors 
shut when the fan is off. A first device is the shape of the housing itself. The top 
of the housing extends farther out than the bottom of the housing so that the doors 
are not quite vertical, but the tops of the doors are biased outward relative to the 
fan. Thus, gravity makes the doors swing shut. When the fan is on. the vacuum 
caused by the fan is sufficient to open the doors. A second device is a counter 
weight attached by a wire to each door. The counter weight biases the doors 
toward a closed position. When the fan is on, the vacuum caused by the fan is 
sufficient to counter the effect of the counter weight and open the doors. A third 
device is a spring built into the hinge of each door to bias the doors toward a 
closed position. It is preferable in many uses to have a couple of these devices to 
ensure the doors remain closed when the fan is off. 

Although the invention was developed for animal confinement houses such 
as a chicken house, it is equally suitable for any exhaust fan, including home attic 
fans. 

These features, and other features and advantages of the present 
invention, will become more apparent to those of ordinary skill in the relevant art 
when the following detailed description of the preferred embodiments is read in 
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conjunction with the appended drawings in which like reference numerals 
represent like components throughout the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front perspective view of the fan shroud with the doors partially 
opened. 

FIG. 2 is a side plan view of the fan shroud with a door closed. 
FIG. 3 is a side plan view of an alternate embodiment of the fan shroud 
with a door open. 

FIG. 4 is a side perspective view of the fan shroud with a door opened. 
FIG. 5 is a side perspective view of the fan shroud with a door closed. 
FIG. 6 is a top plan view of the fan shroud. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now generally to FIGs. 1-4, preferred embodiments of the 
invention are shown. FIG. 1 is a front perspective view of fan shroud 10 with 
doors 12 partially opened. This would occur when fan 50 is on and pulling air 
from building 60. FIG. 2 is a side plan view of fan shroud 10 with a door 12 
closed, showing how top wall 14 of fan shroud 10 cabinet extends farther from 
building 60 wall than bottom wall 16 of fan shroud, resulting in the gravity assist in 
keeping doors 12 biased toward a closed position. FIG. 3 is a side plan view of an 
alternate embodiment of fan shroud 10 with a door 12 closed, showing how fan 
shroud 10 cabinet is angled downward from building 60 wall, resulting in the 
gravity assist in keeping doors 12 biased toward a closed position. FIG. 4 is a 
side perspective view of fan shroud 10 with a door 12 opened. This would occur 
when fan 50 is on and pulling air from building 60. FIG. 5 is a side perspective 
view of fan shroud 10 with a door 12 closed. This would occur when fan 50 is off. 
FIG. 6 is a top plan view of fan shroud 10. 

The preferred embodiments of the invention generally include fan shrouds 
10 that have an opened configuration such as shown in FIG. 1 for exhausting air 
from building 60 when fan 50 is on and a closed configuration such as shown in 
FIG. 2 for preventing air from entering or exiting building 60 when fan 50 is off 
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Referring to FIG. ij one preferred embodiment of fan shroud 10 is 
generally a hollow structure having pentagonal top wall 14, pentagonal bottom 
wall 16. rectangular or slightly oblique left side wall 18 and right side wall 20, and 
rectangular or slightly oblique left front door frame wall 22 and right front door 
frame wall 24. The back of fan shroud 10 is open to fit over fan 50. When 
mounted on building 60, fan shroud 10 essentially defines an enclosed space that 
has a volume sufficient to encase at least one fan 50 and to allow doors 12 to 
swing a suitable distance inward without interfering with the operation of fan 50. 
The structure of fan shroud 10 can have curved edges and corners so as to 
prevent persons from becoming injured from contact with the corners of fan 
shroud 10. 

Doors 12 are hingedly attached to central support 26 and preferably can 
pivot freely towards the interior of fan shroud. Hinges 36 are shown as an 
illustrative example, but other pivot joints are suitable. When closed, doors 12 can 
stop against frame walls 22, 24 and be prevented from swinging outside the 
volume of fan shroud 10 by having the frame aspect of frame walls 22, 24 defining 
a smaller opening than the size of doors 12. Alternatively, door stops 28 can be 
used to stop doors 12 from swinging outside the volume of fan shroud 10. Other 
known or future developed means also can be used to prevent doors 12 from 
swinging outside the volume of fan shroud 10 and to assure that doors 12 seal 
suitably against the interior edges of frame walls 22, 24. 

Counterweights 30 can be used as an additional means for biasing doors 
12 toward a closed position. Counterweights 30 are attached to doors 12 via 
strings 32. The term strings is being used as the general term for string, twine, 
cable, rods, rope, and any other suitable means for attaching counterweights 30 to 
doors 12. In the illustrative embodiment, counterweights 30 are attached to doors 
12 via strings 32. Strings 32 are attached to doors 12 at a suitable location, such 
as the middle of doors 12 close to the edge of doors distal from hinges 36 and 
central support 26, as shown in FIG. 1. Strings 32 travel through eyeholes 34 and 
are attached to counterweights 30. Counterweights 30 act upon strings 32, which 
act upon doors 12, biasing doors 12 toward a closed position. 
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Eyeholes 34 simply can be holes through frame walls 22, 24 or side walls 
18, 20. Alternatively, bracket or eyebolt 38 can be attached to frame wall 22, 24 
and extend outwardly from fan shroud 10. String 32 is attached to door 12 and 
travels directly through eyebolt 38 without passing through frame wall 22. 24. 
Alternatively, eyeholes 34 or eyebolts 38 can have friction-reducing materials, 
such as Teflon®, smoothed edges, or pulleys to prevent damage to strings 32 or 
the snagging or catching of strings 32 when traveling through eyeholes 34 or 
eyebolts 38. Additional resistance causing devices, such as additional weights or 
pulleys, can be added as needed to ensure that doors 12 are biased toward the 
closed position when fan 50 is off. 

Referring to FIG. 2, a side plan view of fan shroud 10 is shown with door 12 
closed. In this view, it can be seen that top wall 14 extends farther from building 
60 wall that does bottom wall 16. This causes the top of doors 12 to lean 
somewhat downward and forward relative to the interior of fan shroud 10. In other 
words, doors 12 are slightly off-vertical. Such a configuration causes doors 12 to 
be biased closed against frame walls 22, 24 due to gravity. 

Referring to FIG. 3, a side plan view of an alternate embodiment of fan 
shroud 10 is shown with door 12 open. In this configuration, the oblique shape of 
doors 12 can cause doors 12 to lean somewhat downward and forward relative to 
the interior of fan shroud 10. Such a configuration can also cause doors 12 to be 
biased closed against frame walls 22, 24 due to gravity. 

Referring to FIG. 4, a side perspective view of fan shroud 10 is shown with 
door 12 opened. In this view, it also can be seen that top wall 14 extends farther 
from building 60 wall that does bottom wall 16. This causes the top of doors 12 to 
lean somewhat downward and forward relative to the interior of fan shroud 10. In 
other words, doors 12 are slightly off-vertical. Such a configuration causes doors 
12 to be biased closed against frame walls 22. 24 due to gravity. 

Also in this view, it can be seen how large an opening is created by doors 
12 when in the open position. This large opening allows for easier air flow through 
fan shroud 10. lessening the strain on fan 50. Further, by having one or two larger 
openings, and fewer surfaces, there is less chance of build-up of dust and debris 
on doors 12. As one disadvantage of current fan shroud devices, especially fan 
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shrouds with multiple and/or horizontal louvers, is the build-up of dust and debris, 
which decreases the functionality of the fan shroud, the structure and 
configuration of the present invention is advantageous. Having no horizontal 
surfaces eliminates the build-up of dust and debris. Having a large opening 
through which the exhaust air flows reduces the tendency for dust and debris in 
the air from contacting and settling on surfaces of fan shroud 10. 

Referring to FIG. 5, a side perspective view of fan shroud 10 is shown with 
door 12 closed. In this position, outside air is prevented from back-flowing into 
building 60. 

Referring to FIG. 6, a top plan view of fan shroud 10 is shown. The profile 
of fan shroud 10 as shown in this view is advantageous in that it is not a large 
rectangular device and does not significantly reduce the interior volume of building 
60. Further, having the angled front walls 22, 24 reduces the danger of injury to 
workers walking around the sides of building 60. 

Referring generally to FIGs. 2-6, the width of side walls 18, 20 can be 
designed to fit various fan 50 box sizes, if fan 50 box extends into building 60. 
Specifically, the width of side walls 18. 20 should be made to correspond to the 
distance fan 50 extends from building 60 wall. In this manner, fan shroud 10 can 
fit comfortably and snugly over fan 50, yet still allow sufficient room within the 
interior of fan shroud 10 for doors 12 to swing fully inward when fan 50 is on. 

Referring back to FIG. 1 , top wall 14, bottom wall 16. and/or side walls 18, 
20 can have means for securing fan shroud 10 to a wall or other surface. For 
example such means for securing fan shroud 10 to a wall or other surface can 
include keyholes or screw holes 40, whereby fan shroud 10 can be secured to a 
wall over fan 50 by means of security screws mounted through one or more of 
keyholes or screw holes 40. Keyholes or screw holes 40 can be located on a 
peripheral rim attached to top wall 14, bottom wall 16, and/or side walls 18.20. 
Alternatively, fan shroud 10 can be mounted to a wall or other surface by means 
of wall bracket (not shown) in which fan shroud 10 can be removably fitted, by an 
adhesive, or by other conventional means. 

Fan shroud 10 can be mounted in any position that allows for the covering 
of fan 50. Preferably, fan shroud 10 is mounted vertically, that is, with bottom wall 
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16 closest to the ground, side walls 18, 20 vertical, and top wall 14 farthest from 
the ground. Fan shroud 10 also can be mounted horizontally on a horizontal 
ceiling or at an angle on an angled ceiling as long as doors 12 are in a position to 
close due to gravity or counterweights 30. 

In operation, when fan 10 is off, doors 12 are meant to be in the closed 
position resting against frame walls 22, 24. The structure of fan shroud 10, either 
by having top wall 14 extending forward of bottom wall 16 or by having the entire 
fan shroud 10 structure tilted downwards, cause doors 12 to fall closed against 
frame walls 22, 24 by gravity. Further, counterweights 30, if used, pull doors 12 
closed. When fan 10 is on, the vacuum created within fan shroud 10 pulls doors 
12 open. As fan 50 exhausts air from building 60 and as fan shroud 10 is on the 
upstream side of fan 50, air within building 60 is pulled through fan shroud 10 and 
through fan 50 when being exhausted to the outside. Thus, the combined weight 
of doors 12 and counterweights 30, if used, must be less than the weight- 
equivalent of the vacuum created by fan 50. 

Presumably, it is possible that the air pressure within building 60 may be 
greater than the air pressure outside. With fan 50 off, this differential in air 
pressure may tend to open doors 12. However, any such air pressure differential 
likely will be small, and the weight of doors 12 and counterweights 30, if used, 
likely is, or can be made to be, greater than the weight-equivalent of such an air 
pressure differential, yet still not be greater than the weight-equivalent of the 
vacuum created by fan 50. 

The present invention can be used in connection with an array of types of 
fans 50 that can vary in size and shape. It is contemplated that fan shroud 10 can 
be manufactured in different sizes for use with any type of fan 50 or building 60. 
Further, fan shroud 10 can be manufactured with one door 12 and one closed 
front wall 22 or 24. Alternatively, fan shroud 10 can be manufactured with a single 
front wall 22 or 24 coplanar with fan 50. and comprising one, two. or more doors 
12. 

Fan shroud 10 can be manufactured relatively simply with inexpensive 
materials and conventional techniques. Preferably, fan shroud 10 is made from 
conventional polymer and/or metal materials, is easily manufactured using 
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standard molding and/or forming techniques, and is fabricated in a relatively 
inexpensive manner. However, other types of suitable materials, such as woods, 
ceramics, fiber matrices, glasses or the like, which provide sufficient strength and 
resistance to ambient or weather elements for the intended application, may be 

5 used without departing from the scope of the present invention. 

The above detailed description of the preferred embodiments, and the 
appended figures are for illustrative purposes only and are not intended to limit the 
scope and spirit of the invention, and its equivalents, as defined by the claims. 
One skilled in the art will recognize that many variations can be made to the 

10 invention disclosed in this specification without departing from the scope and spirit 
of the invention. 
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CLAIMS 

What is claimed is: 

1 1. A fan shroud comprising: 

2 a. at least one front wall, at least one side wall, a bottom wall and a top 

3 wall defining a hollow interior; and 

4 b. at least one door pivotably attached to one of said walls, 

5 wherein said at least one door is mounted onto one of said walls in such a 

6 position that said at least one door is biased in a closed position. 

1 2. A fan shroud comprising: 

2 a. at least one front wall, at least one side wall, a bottom wall and a top 

3 wall defining a hollow interior; and 

4 b. at least one door pivotably attached to said at least one front wall, 

5 wherein said at least one front wall is slightly off vertical and said at least 

6 one door is mounted onto said at least one front wall in such a position that said at 

7 least one door is biased in a closed position. 

1 3. A fan shroud comprising: 

2 a. two front walls, two side walls, a bottom wall and a top wall defining 

3 a hollow interior; and 

4 b. two doors pivotably attached to each of said two front walls 

5 respectively, 

6 wherein said two front walls are slightly off vertical and said two doors are 

7 mounted onto said two front walls in such positions that said two doors are biasec 

8 in a closed position. 

1 4. A fan shroud comprising: 

2 a. two front walls, two side walls, a bottom wall and a top wall defining 

3 a hollow interior; and 

4 b. two doors pivotably attached to each of said two front walls 

5 respectively, 

6 wherein said two front walls are slightly off vertical and said two doors are 

7 side mounted onto said two front walls in such positions that said two doors are 

8 biased in a closed position. 
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1 5. A fan shroud comprising: 

2 a. two front walls, two side walls, a bottom wall and a top wall defining 

3 a hollow interior; 

4 b. two doors pivotably attached to each of said two front walls 

5 respectively; and 

6 c. counterweights attached to each of said two doors for biasing said 

7 two doors toward a closed position, 

8 wherein said two front walls are slightly off vertical and said two doors are 

9 side mounted onto said two front walls in such positions that said two doors are 
10 biased in a closed position. 
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ABSTRACT 

A fan shroud having at least one front wall, at least one side wall, a bottom 
wall and a top wall defining a hollow interior; and at least one door pivotably 
attached to one of said walls, wherein said at least one door is mounted onto one 
of said walls in such a position that said at least one door is biased in a closed 
position. 
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